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Definition of waste
• “unwanted materials which are discarded from a 
variety of sources”
• “anything considered useless, but produced by 
the same action that produces something useful”.
Waste generated by Food 
Processing Industries
Waste generated from 
harvesting and processing
Waste substrates employed 
for production of enzymes
• Meaty or beefy flavour:
– by heating a combination of protein hydrolysate (from animal 
protein sources), amino acids, and reducing sugars under 
controlled conditions through the Maillard reaction (Manley & 
Ahmedi, 1995). 
– by thermal processing  of various plant protein sources such as 
soy (Wu & Cadwallader, 2002), wheat (Lee, Chung, & Kim, 2012), and 
Brassica (Guo, Tian,& Small, 2009) to replace flavouring agents from 
animal protein sources. 
• Seafood flavour:
– Protein hydrolysates from marine animal sources, such as fish, 
shrimp, clam, crab, and seafood by-products
Generation
Waste generated from 
fish industry
• The global shellfish industry is valued at several 
hundred millions of dollars 
• Wastes ≈
 
70% of the total landings 
• Waste waters such as washing, thawing and pressing 
waters, cooking juices and brines
• Effluents with high organic and salt contents that 
hinder their treatment for pollution abatement.
• Fish industry waste waters contain useful substances for 
the food and feed sectors, and recovering these 
compounds can lead to appreciable productivity gains.
– Protein
– Amino acids
– Nucleotides
– Carbohydrates (sugars & starch)
– Fat
– Enzymes
– Bioactive compounds (peptides, polyphenols, …)
– Aroma compounds
However …
Methods/Analysis
• Mussels, clams and oysters
• 5-6min boiling in water 
• Cooking Juice ultra-filtered under vacuum
• Reconstituted Freeze-dried LMW fraction from mussels
Analysis
– Protein 
– Sugars (total/reducing)
– Amino acids (GC-MS)
– Ribonucleotides (CE)
– Volatile compounds (SPME-GC-MS)
Seafood case study
Mussel cooking waste water (10 L)
PER RET (1L)
UF-DF (10kDa) 150 min / 2 diav.
Protein Glycogen
Amino acids
Sugars
Nucleotides
Aroma compounds
Applications for proteins and 
carbohydrates originating 
from food waste
Kato, 2002
Non-volatile compounds
Non-volatile compounds
Predominant amino acids
Bitter taste
Umami
Sweet taste
PCA non-volatile components
Aroma compounds
• > 150 volatile compounds
• Aldehydes:
– Decanal in (Cl &FD)
– Acetaldehyde (M) (sweet)
– Nonanal (Oy) 
– 4-Heptenal (boiled-potato odour)
– Benzaldehyde (almond,nutty)
– Nonanal (green, grassy)
– Octanal (floral)
– Hexanal
• Pyrazines
- 2,5-Dimethyl Pyrazine (roast)
• Ketones:
– 3-hexanone
– 2-Undecanone
– 2-Pentanone
(floral, green & fruity )
• Sulphur-containing 
compounds
– Dimethyl disulfide
• Alcohols:
– Hexanol
– 1-Nonen-3-ol, 
– 1-Butanol
– 1-Propanol
– 1-Pentanol
(pungent & strong notes)
Volatile compounds
PCA volatile compounds
Summary
• Processing waste water contains
– Volatile compounds associate with desirable sensory 
characteristics
– Significant amounts of amino acids to provide umami and 
sweet taste
– Significant amount of protein
Potential to be used as a flavour enhancer 
in fish and fish products

